Resume. -L'iode présente le phénomène de 
Hyperfine predissociation in the B state of iodine investigated through lifetime measurements of individual hyperfine sublevels J. P. Pique (*), R. Bacis (**), F. Hartmann (*), N. Sadeghi (*) and S. Churassy (**) (*) Laboratoire [5] , and different linewidths [6] .
These three consequences have been bome out by three series of experiments [3, 5, 6] which already verified the essential correctness of the theory of hyperfine predissociation [4] . The most direct consequence of this theory, namely the difference in lifetimes between different hyperfine sublevels had, however, never been verified in some detail. In this paper, we describe the experiments we have performed on this point and their comparison with theory. Figure 2b shows the decays observed for three hyperfine sublevels. From these curves, one deduces the corresponding lifetimes : results obtained for all the levels studied are gathered in table I. The existence of hyperfine predissociation is made imme- (4) : where rrad is the radiative decay rate, F,.t is the gyroscopic predissociation rate, rhf is the hyperfine predissociation rate, and rint takes into account the interference effect between the two later mechanisms.
The different rate constants are given by the following formulas :
The coefficients aU and c, are essentially under the dependence of the Franck-Condon overlap between the BO' v level of interest and the llllu state responsible for the predissociation; the [1 + Pv J(J + 1) + ".J factor takes into account a possible J dependence of this overlap. On the other hand the coefficients a come from the fact that, due to quadrupolar hyperfine interaction, I' is not a good quantum number. These coefficients are obtained by diagonalizing the hyperfine Hamiltonian.
In the present case (low J value) the Pv influence is negligible. We are thus left with the three constants F,.d, aU and c, to account for the observed lifetimes. Every hyperfine sublevel measurement was repeated several times. The parameters are directly determined from the whole set of measurements with a non-linear least-squares fit by a gradient method.
We obtain : [9] and [ 10] .
It is also remarkable that the indirect determination of a2 (a2 = ( 12 + 5) .103 s -' ) from intensity measurements [8] by Vigue et al. [4] Let us finally notice that our technique is the only precise way of determining the pure radiative decay rate rrad in the presence of hyperfine predissociation. 4 . Conclusion. - The most direct method for lifetime measurement, the fluorescence decay technique, has been applied for the first time to the case of hyperfine sublevels. The results show the importance of hyperfine predissociation and provide the most straightforward verification of the corresponding theory [4] . It should be interesting to perform such experiments on other iodine levels, in particular near the dissociation limit of the B state [7] , or on other molecules such as Bromine.
